MOLECULAR WEIGHTS IN  SOLUTIONS.                 io/
pression of Guldberg and Waage's formula, which thereby retains its general signification."
The whole subject of the condition of those homogeneous substances which conduct electricity in aqueous solution was investigated by Arrhenius in memoirs of extreme importance.1 He supposed that a certain fraction of the molecules of a dissolved electrolyte is separated into ions in a dilute solution, and the ions move independently of one another; such molecules ho called active, and he applied the term inactive to the other molecules, whose ions were supposed by his hypothesis to be firmly bound together. Arrhenius calculated values for van't I luffs factor i, on the hypothesis that i expressed the ratio between the actual osmotic pressure of a substance in solution and the osmotic pressure which it would exert if it consisted only of inactive molecules. On this basis Arrhenius developed an electrolytic theory of chemical reactions between substances in solution. It would be inconsistent with the plan of this book to consider that theory at present; it will fall into its proper place1, in the second part of the book, when I am dealing with the history of chemical affinity (Chapter XIV).
The reasoning which van't Iloff used in arriving at the conclusions that the laws of Boyle, Charles, and Avogadro hold good for dilute solutions of homogeneous substances rested on the facts of osmotic pressure, and did not necessarily call in the aid of any hypothesis regarding the origin, or the mechanism of that pressure. It is, however, true that van't Iloff placed the cause of osmotic pressure in the substance in solution, and, for the sake of clearness in thinking, he conceived this pressure* to be the result of the movements of the molecules of the dissolved substance. On this view, osmotic pressure must be existent in a solution whether a semi-permeable membrane does or does not separate it from the solvent; the pressure nuinifesls itself when the membrane is placed in position, because the motions of the molecules of the dissolved substance are* restrained by the membrane.
In a short paper published in 1S90, Lothar Meyer2 upheld the view that the osmotic pressure of a solution is "the* pressure
1 KeMsc.h. fiir phyxikal. Chcmic., 1, (>:Ji [1887], and ofchw inomoirn. * Zeitech.Jilr phi/nkal. Chemiet 5, '23 [1890].